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© A method and apparatus for recording informa- 
tion on a master used when compact disks, ROM 
disks, or the like are manufactured. Data to be 
recorded on the master and error 
detection/correction codes based on the data are 
retained in a retaining unit. The data and the error 
detection/correction codes retained are transferred to 
a recording apparatus for recording information on 
the master. Information is recorded while the detec- 
tion of data error is being conducted by the record- 
ing apparatus. 
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Field of the Invention: 

The present invention relates to a method and 
apparatus for recording information, and more par- 
ticularly to a method and apparatus for correctly 
recording format information, data and the like on a 
master optical-disk stamper at the time of the fab- 
rication of the master. 

Description of the Related Art: 

Redundant information is added to data re- 
corded on compact disks, ROM disks, magneto- 
optical disks, or the like, so as to verify whether or 
not data recorded on a master has been properly 
read out. This redundant information consists of so- 
called error detection/correction codes which are 
generated in accordance with a fixed algorithm. 
These error detection/correction codes include an 
error detection code for detecting whether or not 
the reading of information from an optical disk 
manufactured on the basis of the master has been 
effected properly, as well as an error correction 
code for restructuring proper information on the 
basis of this redundant information in a case where 
part of the information is missing due to the adher- 
ence of dust or the like onto the optical disk. The 
error detection/correction codes are generated for 
each fixed amount of information on the basis of 
correct information and are, together with informa- 
tion, recorded onto the surface of the master. A 
method of recording information in accordance with 
the conventional art will be described by citing the 
process of manufacturing a ROM disk. 

Information to be recorded, i.e., data, is re- 
corded onto the surface of a large-capacity record- 
ing medium (storage medium) such as a hard disk 
or an optical disk. This data is arranged in accor- 
dance with a required format and is set as final 
data. The final data is transferred to a hard disk of 
a computer for laser exposure, by using an optical 
disk and data communication. Meanwhile, this data 
is recorded onto a recording medium such as an 
optical disk for the purpose of archival storage for a 
future occasion when laser exposure is again effec- 
ted. When a glass master (recording medium) with 
a photoresist coated thereon is exposed by a laser 
beam, data recorded onto a recording medium 
such as the hard disk is read out and is transferred 
from a computer to a device called an encoder 
(format generator) via an interface such as a 
general-purpose interface bus (GP-IB). The en- 
coder generates error detection/correction codes in 
real time on the basis of the transferred data, and 
adds the generated error detection/correction 
codes to the transferred data. At the same time, 
the encoder subjects the data to format conversion 
and modulates a laser beam, thereby recording the 



data and the error detection/correction codes onto 
the recording medium. Then, by using this glass 
master, replicas are manufactured in large vol- 
umes. 

5 However, in a case where the error 

detection/correction codes are thus added, the ap- 
paratus becomes completely unprotected should 
an error occur during the transfer of data. In the 
case of a conventional apparatus, during the period 

10 when data is transferred to the encoder from the 
medium on which the data has been recorded, the 
process of reading out data from the recording 
medium and the process of transferring the data 
read out to the encoder are involved. During the 

75 period when the data is thus transferred from the 
recording medium to the encoder, however, data 
omissions, errors and the like can possibly occur, 
including errors in transmitted data due to the 
malfunctioning of an information processor or the 

20 mixing in of noise or the like. As such, even if the 
erroneous data is transferred to the encoder, on the 
encoder side, on an assumption that the data is 
correct, error detection/correction codes are gen- 
erated, and the data and the error 

25 detection/correction codes are recorded onto the 
master through laser exposure. Consequently, 
there is a drawback in that erroneous data and 
erroneous error detection/correction codes are re- 
corded onto the master. 

30 Thus, since replicas are manufactured in large 

. volumes from the master, there is the possibility of 
defective replicas being manufactured in large vol- 
umes unless errors are detected at the time of 
recording on the master. 

35 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention 
is to provide a method and apparatus for recording 

40 information which are capable of improving yield 
by preventing a defective master from being fab- 
ricated, thereby overcoming the above-described 
drawback in the conventional art. 

To attain the above-described object, in the 

45 present invention, data and the error 
detection/correction codes based on the data are 
transferred. The data and the error 
detection/correction codes transferred are recorded 
onto a recording medium while error detection is 

so being effected. 

In the present invention, since data and the 
error detection/correction codes based on the data 
are transferred, and the data and the error 
detection/correction codes transferred are recorded 

55 onto a recording medium while error detection is 
being effected, it is possible to record only correct 
data and correct error detection/correction codes 
by confirming whether or not erroneous data has 
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been transferred, and by retransf erring the data or 
correcting the data. Accordingly, it is possible to 
prevent a defective master from being fabricated, 
so that yield improves. 

In addition, in a case where data and error 
detection/correction codes based on the data are 
stored in a storage unit, and the stored content is 
read out and transferred, if the content is read from 
the storage unit while error detection is being effec- 
ted, only the correct data and the correct error 
detection/correction codes can be read out and 
transferred. 

As described above, in accordance with the 
present invention, since an error in the data trans- 
ferred is detected before the data is recorded on a 
recording medium, it is possible to obtain an ad- 
vantage in that only the correct data and the cor- 
rect error detection/correction codes can be re- 
corded. In addition, yield can be improved by pre- 
venting a defective master from being fabricated. 

The above and other objects, features and ad- 
vantages of the invention will become more appar- 
ent from the following detailed description of the 
invention when read in conjunction with the accom- 
panying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 is a block diagram of an embodiment of 
the present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

Referring now to the accompanying drawing, a 
detailed description will be given of a preferred 
embodiment of the present invention. Fig. 1 is a 
block diagram of an information recording appara- 
tus to which a transfer method in accordance with 
the present invention is applied. First, a stamper 
and a glass master for manufacturing optical disks 
are provided with a preformat area onto which 
address data (IDs representing track numbers and 
sector numbers, error detection/correction codes 
for IDs, and the like) are recorded, as well as a 
data recording area in which user data and error 
detection/correction codes for the user data are 
recorded. This information recording apparatus 
records data, such as address data, onto the 
preformat area and the data recording area. 

The information recording apparatus shown in 
Fig. 1 comprises a readout computer 18 for read- 
ing out source data 19 which is user data; a com- 
puter 2 for laser exposure; an information retaining 
medium 20 connected to the computer 18; an 
information retaining medium 1 connected to the 
computer 2; and a format generator (recorder) 16. 
The format generator 16 has an interface unit 3 



connected to the computer 2. A signal generating 
section of the format generator 16 comprises a 
buffer memory unit 4 which receives data from the 
interface unit 3 and temporarily stores the data; a 

s fixed-pattern generating unit 5 for generating fixed 
patterns such as a center mark and a pattern of a 
variable frequency oscillator (VFO); a track-address 
generating unit 6 for generating a track number, 
and a sector-address generating unit 7 for generat- 

w ing a sector number. 

The signal generating section of the format 
generator 16 is connected to a selector 9. Also 
connected to the selector 9 are an error detecting 
unit 1 0 for detecting a data error and a 

75 parallel/serial conversion unit 11 for converting a 
parallel signal to a serial signal. The parallel/serial 
conversion unit 1 1 is directly connected to a selec- 
tor 13, and is also connected to the selector 13 via 
a unit 12 for generating an error detection code for 

20 an ID. The selector 13 is connected to a laser 
beam recorder 17 via a 2-7 conversion unit 14 for 
converting a 1-bit serial signal to a 2-bit parallel 
signal and an amplifier 15. The changeover of the 
selectors 9 and 13 is controlled by a sequence 

25 control unit 8. 

The operation of this embodiment will be de- 
scribed hereafter. The source data 19 to be re- 
corded has been stored on an optical disk, tape, or 
the like. This source data 19 is read out by using 

30 the readout computer 18, and the data arrange- 
ment and the like are converted in accordance with 
a required format. The converted data is recorded 
onto the information retaining medium 20. At this 
time, error detection/correction codes are gener- 

35 ated for each fixed amount of data by means of 
software or hardware, and the error 
detection/correction codes together with the data 
are recorded onto the information retaining medium 
20. Both the converted data and the generated 

40 error detection/correction codes are transferred to 
computer 2 for laser exposure. 

The computer 2 for laser exposure detects 
data error by using the error detection/correction 
codes transferred thereto so as to verify the validity 

45 of the transferred data. The following two methods 
can be used as the error detection method for 
verifying the validity of the data transferred at this 
time. 

(1) Detection/correction codes are generated 
so again from the transmitted data. A comparison is 
made between the regenerated error 
detection/correction codes and the error 
detection/correction codes transferred together 
with the data, so as to detect an error. In this 
55 case, if the transferred error detection/correction 
codes and the regenerated error 
detection/correction codes do not agree with 
each other, it means that an error has occurred. 
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(2) Error detection is carried out by means of a 
calculation using the error detection/correction 
codes transferred together with the data. 
If the occurrence of an error is detected in the 
above-mentioned methods (1) and (2), the data 
may be corrected by retransferring the data, or the 
data may be corrected by using the error 
detection/correction codes added to the data. 

The data for which error detection has been 
effected and whose error has been corrected is 
recorded, together with the error 
detection/correction codes for retention, onto the 
information retaining medium 1. As for the error 
detection/correction codes for retention, the error 
detection/correction codes transferred from the 
computer 18 may be used as it is, or error 
detection/correction codes newly generated on the 
basis of correct data may be used. 

The data and the error detection/correction 
codes recorded onto the information retaining me- 
dium 1 are read out from the information retaining 
medium 1 by the computer 2, are sent to the 
format generator 16, and are temporarily stored in 
the buffer memory unit 4 via the interface unit 3. 
During this readout, an error in the readout data is 
detected by the methods (1) and (2) described 
above by using the error detection/correction 
codes, and if an error is detected, error correction 
is effected, as described above. 

The sequence control unit 8 controls the selec- 
tor 9 to sequentially change over the fixed-pattern 
generating unit 5, the track-address generating unit 
6, the sector-address generating unit 7, and the 
buffer memory unit 4 in accordance with a pre- 
determined sequence. If the buffer memory unit 4 
is selected by the selector 9, the data and the error 
detection/correction codes stored in the buffer 
memory unit 4 are outputted simultaneously to the 
error detecting unit 10 and the parallel/serial con- 
version unit 11. By using the error 
detection/correction codes transmitted thereto, the 
error detecting unit 10 checks whether or not an 
error has occurred in the transferred data, using 
methods similar to the methods (1) and (2) de- 
scribed above. If an error is detected at this stage, 
the apparatus is normally stopped; however, the 
data may be corrected in real time by using the 
error detection/correction codes. Alternatively, the 
data may be corrected by retransferring the data. 
The correct data and error detection/correction 
codes are introduced to the parallel/serial conver- 
sion unit 11. The error detection/correction codes 
at this time are used for recording, and as the error 
detection/correction codes for recording, the error 
detection/correction codes transferred from the 
buffer memory unit 4 may be used as they are, but 
error detection/correction codes generated newly 
on the basis of correct data may be alternatively 



BNSDOCID: <EP._ 0500044A2J _> 



used. 

The data and the error detection/correction 
codes introduced to the parallel/serial conversion 
unit 1 1 are converted to serial data and sent to the 

5 selector 13. In a case where the data outputted 
from the parallel/serial conversion unit 11 is ID 
data, a cyclic redundancy code (CRC) is added to 
the ID data in the unit 12 for generating an error 
detection code for an ID, and is sent to the selector 

70 13. The data and the error detection/correction 
codes outputted by the parallel/serial conversion 
unit 1 1 as well as the data and the error 
detection/correction codes outputted by the unit 12 
for generating an error detection code for an ID are 

75 sent to the conversion unit 14 while being changed 
over. The conversion unit 14 effects 2-7 conversion 
and generates bit trains to be actually recorded 
onto the glass master. The data and the error 
detection/correction codes therefor and the ID data 

20 and the error detection code therefor, which have 
been subjected to 2-7 conversion, are outputted to 
the laser beam recorder 17 via the amplifier 15. 
Then, as the laser beam is turned on and off with 
respect to the glass master with a photoresist coat- 

25 ed thereon, a latent image is recorded in the 
photoresist. 

As this glass master is subjected to develop- 
ment, small pits are formed in the photoresist. 
Meanwhile, a stamper which has exactly repro- 

30 duced the pits is fabricated by means of sputtering 
and electroforming. Forming is effected by using 
this stamper, so as to manufacture large volumes 
of disks called replicas. Furthermore, a reflective 
film is formed on each of the disks, thereby for- 

35 ming ROM disks. 

In addition, even in a case where the ROM 
disks are manufactured again, the data and the 
error detection/correction codes stored in the in- 
formation retaining medium 1 are read out, and a 

40 check is made on whether or not there is any error 
in the data read out, such as an omission and 
damage, by using the error detection/correction 
codes before they are transferred to the interface 
unit. Accordingly, omission or the like of data due 

45 to a change over time can be prevented. 

In accordance with this embodiment, when er- 
ror detection/correction codes are added to binary 
information data to be recorded, which has been 
stored in the information retaining unit, and the 

so data and the error detection/correction codes are 
subjected to format conversion in real time so as to 
record information on a recording medium by 
means of a light beam such as a laser beam, the 
error detection/correction codes are added in ad- 

55 vance at a stage close to the original data. Reading 
from the information retaining unit is effected while 
error detection is being conducted. Recording onto 
a recording medium is effected while error detec- 

4 



7 



EP 0 500 044 A2 



8 



tion is being conducted. Accordingly, it is readily 
possible to detect data error occurring during the 
reading of the data and during data transfer. 
Hence, it is possible to prevent a defective master 
using erroneous data from being fabricated, so that 
an improvement in yield is effected. 

In addition, in the retention of data for future 
laser exposure or the like, a multiplicity of retaining 
media need not be used as a measure for possible 
damage to data. Hence, improved efficiency in the 
retention of data can be expected. 

The features disclosed in the foregoing de- 
scription, in the claims and/or in the accompanying 
drawings may, both separately and in any com- 
bination thereof, be material for realising the inven- 
tion in diverse forms thereof. 

Claims 

1. An information recording method for recording 
data and error detection/correction codes onto 
a recording medium, comprising the steps of: 

(a) transferring the data and the error 
detection/correction codes based on the 
data; 

(b) recording the data and the error 
detection/correction codes transferred onto 
the recording medium while error detection 
is being effected. 

2. An information recording method according to 
Claim 1, wherein, in step (b), the data and the 
error detection/correction codes transferred are 
recorded onto the recording medium while 
both error detection and error correction are 
being effected. 

3. An information recording method according to 
Claim 2, wherein, in step (b), when an error is 
detected, the data and the error 
detection/correction codes based on the data 
are retransferred to correct the error. 

4. An information recording method according to 
Claim 2, wherein, in step (b), when an error is 
detected, the error is corrected by using the 
error correction code of the error 
detection/correction codes. 

5. An information recording method according to 
Claim 1, wherein the data and the error 
detection/correction codes are stored in ad- 
vance in a retaining unit, and wherein, in step 
(a), a stored content is read out while error 
detection or both error detection and error cor- 
rection are being effected, and the data and 
the error detection/correction codes based on 
the data are transferred. 



6. An information recording method according to 
Claim 1 , wherein the data and the error 
detection/correction codes are stored in ad- 
vance in a retaining unit, and wherein, in step 

5 (a), the data is read out while both error detec- 

tion and error correction are being effected, 
new error detection/correction codes are gen- 
erated on the basis of the data read out, and 
the data read out and the new error 

w detection/correction codes generated are trans- 

ferred. 

7. An information recording method according to 
Claim 1, wherein step (b) is executed by a 

75 recording apparatus for recording the data and 

the error detection/correction codes onto the 
recording medium. 

8. An information recording method according to 
20 Claim 1, wherein step (b) is executed by an 

apparatus to which the data and the error 
detection/correction codes based on the data 
are transferred from a recording medium for 
retention. 

25 

9. An information recording method according to 
Claim 1, wherein, in step (b), recording is 
stopped when an error is detected. 

30 10. An information recording apparatus for record- 
ing data and error detection/correction codes 
onto a recording medium, comprising: 

first transfer means for correcting an error 
in the transferred data by detecting the error, 

35 for storing the corrected data and the error 

detection/correction codes, and for reading out 
and transferring the data and the error 
detection/correction codes stored; 

error detecting means for detecting an er- 

40 ror in the data transferred from said first trans- 

fer means; and 

recording means for recording onto the 
recording medium the data and the error 
detection/correction codes transferred from 

45 said first transfer means. 

11. An information recording apparatus according 
to Claim 1 0, wherein said error detecting 
means stops recording by said recording 

so means when an error is detected. 

12. An information recording apparatus according 
to Claim 10, wherein said error detecting 
means corrects an error in the data when the 

55 error is detected. 

13. An information recording apparatus according 
to Claim 10, further comprising: 
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second transfer means for reading out 
source data, for generating the error 
detection/correction codes based on the 
source data, and for transferring both data ob- 
tained by converting the source data and the 5 
error detection/correction codes generated to 
said first transfer means. 



14. An information recording apparatus according 

to Claim 13, wherein, when an error is de- 10 
tected, said first transfer means retransfers the 
data and the error detection/correction codes 
to said second transfer means. 

15. An information recording apparatus according 75 
to Claim 10, wherein said first transfer means 
reads out the data and the error 
detection/correction codes stored therein while 
effecting error detection and error correction. 

20 

16. An information recording apparatus according 
to Claim 10, wherein said first transfer means 
reads out the data and the error 
detection/correction codes stored therein while 
effecting error detection and error correction, 25 
and said first transfer means generates new 
error detection/correction codes on the basis of 

the data read out, and transfers the data read 
out and the new error detection/correction 
codes generated. 30 
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© A method and apparatus for recording informa- 
tion on a master used when compact disks, ROM 
disks, or the like are manufactured. Data to be 
recorded on the master and error 
detection/correction codes based on the data are 
retained in a retaining unit. The data and the error 



detection/correction codes retained are transferred to 
a recording apparatus for recording information on 
the master. Information is recorded while the detec- 
tion of data error is being conducted by the record- 
ing apparatus. 
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